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EAST WINDS ON THE NORTH PACIFIC COAST’ 

By EDWARD IANSIN~ WELLS, Meteorologiat. 
[U. 8. Weather Bureau, Portlsud, Oreg., Sept. I?. 1923.1 

OmBER, 1923 

To a resident of the North Pacific coast re ion, espe- 

Mountains, the term “east wind” carries with it a 
meaning which is distinct. You may talk to hini of the 
west wind or the south wind and he will understand that 

ou are just talking about the wind and the direction 
gom which it is blowing, but when you mention the east, 
wind he knows you are talking not merely of wind, but 
of a kind of weather. 

This is not because the emt’wind always brings the 
same kind of weather, for it does not. Sometimes it is 
very cold and sometimes i;t is rery hot. Sometimes it is 
very dry and sometimes it is very wet. It may bring 
snow or sleet, or glaze, which is least welcome of all, or it 
may dry the forests till fires become unmanageable. 
Whatever it does bring, however, is likely to be abnormal 
and estreme. If it is cold, it is not only colder t h m  any 
other wind experienced in this section but it is also 
more enetrating. If it is hot, it  is unusually hot. If 
the re P atire humidity is low, it is lower than in any other 
wind. If it is accompanied by rain, it  is likely to be a 
rain storm that will be remembered. If it brings snow, 
it is more nearly like a blizzard than anything else that 
is known in ths region of normally mild and equable 
climate. 

One reason for the distinction accorded to the east 
wind in the minds of residents of this section is that 
it is an unusual occurrence and the weather that ac- 
companies it is so very unlike that which is normally 

cially of the lower Columbia Valley west of t P le Cascade 

e s  Grienced. 
h e  phenomenon treated here under the title “ea.& 

wind” occurs throughout the entire North Pacific coast 
region, but, owing-to the rugged topography of this 
region, the wind in some secbions may come from the 
northeast or north or even from the southeast, althou h 

different . 
The east wind, as mi h t  be expect,ed, is most reralent 

River Gorge, which is the only break in the great mass 
of the Cascade Range, and in the Straits of Saii Juan de 
Fuca. Local topography has a decided effect upon the 
direction of this wind and to some estent affects its 
results. The Weather Bureau office a.t Port.land is 
located in the princi al business area of t,he city, on t,hc 

and trhe hills t,hn.t rise on t,he west and sout,h to a height. 
of a.bout 1,000 feet. The writ.er lives in Rose C5t.j- Park. 
nearly -1 miles enst-northeast from t.he office. At t,hatm 
point t.he wind ilia? be coming directly from t.he east. 
while at the office it is southeast,. 

The climate of the region west of the Ctxssoade Mount:sins 
under ordinary condit.ions, is largely con trolled by the 
marine influence. When so controlled it is charac.terized 
by equable temperature, with considerable cloudiness 
a.nd rain in winter and pleasant, bracing weather in sum- 
mer, with a comparathrely low evaporation ra.te. When 
the east wind blows it brin s over the Cascades and 

In  
suniiiier, and sonlethes in winter. this b d y  of ttir is 
deep enough to cause tlic cont.i~icnt:d c.li:iriicr.t,cristi(~~ t , ~  
prevuil in ti11 rcsprvts. At. t.inws, I i o~e~-e r .  in wiriter 

the ordinary southeast wind is something entire K y 

along a line extencle d westward froni the 8 olumbia 

flat between the Wil P sniette River on t,he enst and north 

throu h the Columbia River 8 orge a supply of air which 
has t a e characteristics of a continent.nl climnte. 
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the layer of imported air is sha.llow and underruns a 
current of warm, moist air from the wean, and when this 
happens something out of the ordinary is sure to follow. 

The east winds are, roughly, of three types. All three 

ressure area somewhere over the northern Roc 
are anticyclonic, depending on the existence of R 

hountain region. They are the hot, dry wind of summer; 
the cold, dry wind of winter, which may be followed b 
rain or mow; and the cold, wet wind of winter, whic 
iiilty be accompanied by rain, sleet, or glaze. 

The hot winds are ordinarily confined to the summer 
months, but dry etas t winds, carrying temperature sbove 
nornial, have been known to occur as early as the last 
week in February .and as late as the h t  week in October. 
This wind is dreaded by those who are interested in forest 

E 

R. 

Fin. l.-Weath~r map for Map %, lQ22. 

preservation, for the low relative humidit developed 
increases the forest-fire hazard man fo6. Such a 

slowly eastward from the North Pacific coast, increasing 
somewhat as its center reaches the northern Rocky 
Mountain region. Tho most striking axample of this in 
recent years was that which occurred in the last five 
dnys in May, 1933. The ressure distribution giving rise 
to this wind is shown in $igure 1, which is a co y of the 

covered by this wind the temperature was unusually 
hi h, in some cases the highest of record for May, the 

13 per cent at Portland on the 30th, nnd the wind move- 
ment was stxong and well sustained, reachin a maxi- 
ilium of 4.S mile* :ui hour a t  Ttttoosli Island, bash.,  on 
the % t l i .  Prevniling clirwtims :It \Ireather Buretru 
ofices in wmtern Orc? on mtl WCtshin ton durin this 

bort hgeles,  Wash., east; Seattle, Wash., north; North 

wind occurs when a large area of hig K pressure drifts 

daily weather map for May 29, 1922. During t K e period 

rc f: ative humidity was very low, reaching a minimum of 

jeriotl were RS follows: % atoosli Islmd, 6 ash., nort % east; 
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Head, Wash., east; Portland, Oreg., east; Roseburg, 6 and 7, 1915. The temperature during this eriod was 

started, and had mother such east wmd occurred later the season, and some very low relative hmidity records 
in the season great loss would haye resulted. Fortu- were made, the lowest being 24 per cent at Roseburg. 
nately these winds occur only at considerable intervals. Figure 4 shows the pressure distribution during the 

Undoubtedly these hot east mrinda of the summer occurrence of an east wind of the second type, which is 
months are of the Foehn type, and me somewhat warmed mmt common, occurring usually several times every 

Oreg., north. During this period many forest fires were generally above normal, notwithstmdin the P ateness of 

Fla.Z.-Weatbr map for 0otobe.r 6,1015. 

by coni ression as they tlescend from the high plateau 
east of t R e Chscades to t h  lower lands tmmrd the occfin, 
hiit 110 precipitation wxi i rs  I ~ S  t.1ie.v cross tlw Jnoiint.:iins, 

hrig!;llt sky of the interinountaiii region. 
Figures 2 and 3 sliow the pressure tlistribut.ioii a i l .  tilt! 

time of the occurrence of H, wwni, dry wind on October 

winter. In this type t.he Foehn process is doubtless 
active, for although the air is much colder than that or& 
narily overlyin this re ion, it. is usually thy to begin 

the plateau region. The sensation of cold produced by 
such a wind is altogether out of pro-portion to the zxctual 
temperature, for often this is only slightly below freezing. 

~tlltl their heat is le.rge1y the r w d t  c d  i i i S ( i l . ~ i . i t i ~ i  uiitli+r t h  with, aiitl is rea r ly consic P emhlg warnier than when it. left 
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This is due in art to its habit of blowing without cessa- 

while the normal winter air in this region is moist), and 
in part to the fact that while it is not extremely cold the 
temperature is much lower than is experienced under 
other conditions. Other things bei equal, dry winter 

winter of 1917-18 no freezing weather was experienced in 
Portland until January 30. Under the influence of an 
east wind the temperature fell below freezin on thr after- 
noon of that da 
until the wind cpanged to the northwest on February 1.  

'The winter east wrnd ususll begins with clear sky and 

paragraph the relative humidity fell to 37 per cent on 

tion for severa P days (in part to the fact that it is dry 

air does not seem so cold as does Yl umid air. In the 

and did not rise above P reezing again 

dry  air. In  the instance re 7 erred to in the preceding 

FIG. B.--Weather mop for Fehnisry 1, 1916. 

January 31. uite often, however, snow begins to fall 

fa.lls that have occurred in this section hare been acconi- 
panied by east wind. One of the worst snowstorms ever 
experienced in Portland was that of December 9 and 10, 
1919, when snow accumulat.ed to a depth of more than a 
foot, and traffic was completely blocked. This snowfa.11 
was acconi anied by a strong east. wind. and was fol- 
lowed hv t. i: e lowest teni erahres since the historic cold 
s ell of aanuary, 1888. $he pressure distrihut>ion on the 
A t  day of this storm is shown in Figure 5. On December 
8, when t,he wind hegen. low re1at;ive humiditmy prevailed 

before the winc 9 changes. Most of the few heavy snow- 

from the Willwette Valley to Puget Sound, and the low 
humidity continued at Seattle on the 9th. 

The coldest month of record at Portland was January, 
188s. The cold weat.her at  that time does not seem to 
have been the result of east wind, but seems to have been 
a part of a great cold wave covering most of the countsry. 
However, the second coldest month of record was 
January, 1916, in which the wind at  Portland blew from 
the east 47 per cent of the time. The chart * re resenting 
the a.vera.ge pressure for that month shows hig R pressnre 
east of the Rocky Mountains and low pressure extending 
from tlie Washington coast to Arizona. 

The third type of east wind is the type which results 
from such pressure distribution as is shown on Figure 6. 
In this type a cold current comin from a center of high 
pressure somewhere in the nort !i ern Rocky Mountain 
region meets a warm, moist, southerly current coming 
from the ocean. The meeting place is somewhere in a 
trough-like depression that se mates the two areas, which 
is not always well defined. h e  cold current, being the 
heavier, ususlly underruns the moist, warm current. 
The degree to which this moist current is cooled by this 
process determines the character of the precipitation that 
results. If the precipitation forms as rain it may be 
frozen into pellets of ice as it  falls through the cold cur- 
rent, or it may become overcooled so that it freezes 
immedintely on striking. The place most favorable 
for a deposih of glaze is in and near the Columbia River 
Gorge. The storm of February 1, 1916, which is the 
date of Figure 6, was unusually severe, causing immense 
danin.ge to overhead wires in Portland and vicinity. 

Sometimes an east wind of this type is attended by 
very heavy precipitntion. This occurred in the storm of 
November 19-22, 1921 , when the four-day precipitation 
in northwestern Oreom ranged from 6 to 13 inches.s 

The east wind seTdom reaches destructive force, but 
is very persistent, blowing for a day or two, or erhaps 
longer, without cessation. For the year 1922 at 3 ortland 
the average hourly wind movement, d l  directions con- 
sidered, was 6.1 miles an hour, but the average velocity 
of the east wind was 7.9 miles an hour. 

In  Table 1 there are assembled data for six regular 
Weather Bureau stations in western Oregon and western 
Washington for 27 selected dates on which conditions 
were favorahle for east wind. It d l  be not-ed that 
smie cn.sterly or northerly wind occurred on every one 
of these dates, hut, t h t  it frequently did not occur a.t 
all t,ile stations at the same time. This table shows 
clearly the difficulty of making a. general wind forecast 
apply bo R pnrtic.ii1a.r locality, and em hasizes the need 
for H. speciiil study of local winds m c  P their effects, in 
order t h t  fire weather w-ctrnings mity be localized as frost 
\v~.riiings are now localized, and that. other interests 
affected by the east wind mtiy be given better advance 
knowledge of its occiirence. 

'Chnrt 7, Vnl. I#. Mo. WEATAEK R E V .  3 hfn. WEATHER REV. 49: MI. 
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TABLE l.-Efcct of “cast-dnd” conditions in rarious rcctiona of Oregon. 

1916 I 1918 1 1919 I 1921 I lSaa I 1915 

NOTE ON TRADE WINDS IN HAWAII.’ 

By THOMAS ARTHUR BLAIR, Meteorologist. 
[Weather Biiresii OWce, Honolulu, T. H., Aug. 28.1923.1 

The Hawaiian Islands offer an unexcelled op ortunity 

They are continuously within the trade-wind belt, and 
in summer not far from its center; their urea is incon- 

for a study of the characteristics of the trar Y e winds. 

These were 
made twice or more daily, with various exceptions, 
during the period from April 2 to A ust 24, 1923. Of 

41 winds with a southerly component, and the remainder 
are from the northeast quadrant. Only 32 of the 
balloons were observed to an elevation of 5,000 meters. 
‘l’he number of times each direction was observed a t  the 
different elevations during these 32 flights is entered in 
the accompanying table. 

these, 13 show westerly winds within 3 t e first 250 meters, 

I Read b title at meeting of Ameaieen MekmdogId Soolety, LOS Angelas, Wlf., 
aept. 18. I&. 

The most frequent direction, from the surface to 3 
kilometers, inclusive, is east; at 4 kilometers.it is east- 
southeast; and at  5 kilometers, southwest. Of the 24 
observations at  6 kilometers, 14 had a westerly corn- 

FIG. 1.4ourse of 7 ilot-balloon Rights showing shallow trade winds made s! SchoRald 
Barracks Oahu &wail by the meteorolcgirnl section, SlgnSl Carps, United States 
Army, April td August: 1923. 

ponent; 9, easterly or northerly, and 1 was calm. 
A t  7 kilometers, 12 out of 18 were from directions b e  
tween south and west, and G between north and east;. 


